Women infected with human immunodeficiency virus (HIV) have unique needs. Treatment recommendations are the same for men and women, but in women, fertility desires, pregnancy, contraception, and aging must be taken into account in their medical care.
M
ore than 30 years into the human immunodeficiency virus (HIV) epidemic, our understanding of the needs of women living with this virus continues to evolve. In the early years of the epidemic, managing HIV was all about preventing death and treating opportunistic infections. But now it is also about enabling patients to live long, healthy, and productive lives and preventing new HIV infections. In women, these goals can only be achieved by paying careful attention to sexspecific issues.
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As a result of longer survival, HIV-infected persons are increasingly developing common health problems that also affect the general population and that require screening, management, and monitoring by primary care providers. Because people infected with HIV are typically seen by both an HIV specialist and a primary care provider, HIV specialists need to be familiar with primary care issues and primary care providers need to be familiar with HIV care recommendations in order to provide optimal care.
■ AFRICAN AMERICAN WOMEN
BEAR A DISPROPORTIONATE BURDEN In the United States, HIV was first reported in women in 1983 among those who had been steady sexual partners of males with acquired immune deficiency syndrome. 1 Although men with HIV still outnumber women, the number of women with HIV has increased rapidly. At the end of 2010 an estimated one in four people with HIV in the United States was female.
African American women bear a disproportionate burden of the disease (TABLE 1) . 3 In 2010, women accounted for an estimated 9,500 (20%) of the approximately 45,000 new infections occurring in the United States. Of these newly infected women, 64% were black, 18% were white, and 15% were Hispanic. Yet blacks make up only about 12% of the US population, whites make up 68%, and Hispanics 14%.
Regardless of race or ethnicity, unprotected heterosexual contact is the most common mode of transmission of HIV in women. 2 Although the overall rates of HIV infection in the United States are relatively low, certain areas of the country have rates similar to those in sub-Saharan Africa, where most HIV-infected people reside. 4 The HIV Prevention Trials Network found that the incidence of HIV infection in US women living in these "hot spots," with high rates of poverty and HIV, was 0.32% per year. Compare this with the 2009 estimate of HIV incidence in the general population of US black women of similar age (0.05% per year) and the adult incidence rates in Congo (0.28% per year) and Kenya (0.53% per year). 5 To better understand the epidemiology of HIV infection in women and concentrate our prevention efforts, we need to focus on these hot spots.
Misinformation abounds in these hot spots, as does disease. In a survey of residents of the South Side Chicago Housing Authority facilities, 6 many were aware that effective antiretroviral therapy existed, but one-fourth thought that there was an effective HIV vaccine, and 13% thought there was a cure.
In the early years, an HIV diagnosis was essentially a death sentence. Samji But not all patients achieve these benefits. In 2009, despite major advances in diagnosis and treatment, HIV was the fourth leading cause of death among African American women ages 25 to 44, causing about 800 deaths, or 9% of all deaths in this group. 8 
■ TEST ALL, UNLESS THEY OPT OUT
Testing is vital in efforts to prevent and treat HIV infection. In 2006, the US Centers for Disease Control and Prevention (CDC) recommended that everyone between the ages of 13 and 64 be screened for HIV regardless of risk. 9 The CDC recommends an opt-out strategy. 9 Rather than ask a patient whether he or she wants to be tested for HIV, the provider says something like, "I advise all of my patients to have an HIV test; as long as you have no objection, we will send you to the lab to have it done." This approach reduces barriers to HIV testing by eliminating pretest counseling and by making HIV testing routine and the standard of care. Separate consent is not required-clinicians just need to document whether the patient has accepted or declined the test.
Testing should be offered at least once and can be done in any health care setting, inSome US 'hot spots' have HIV rates similar to those in sub-Saharan Africa 
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cluding primary care offices and clinics, emergency rooms, health departments, and urgent care centers. 9 Patients at higher risk (injection drug users and their sex partners; people who exchange sex for money or drugs; sex partners of HIV-infected people; men who have sex with men; and heterosexuals who themselves or whose sex partners have had more than one sex partner since their most recent HIV test) should receive repeat screening annually.
HIV testing should also be offered to all pregnant women at entry into care and again in the third trimester. This strategy is cost-effective even in areas of low prevalence. 9 Since 2006, other professional organizations have made HIV testing recommendations as well (TABLE 2).
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A cost-effectiveness analysis suggested that routine opt-out testing is economically justified if the prevalence of HIV is greater than 0.2%.
■ HIV-POSITIVE WOMEN NEED ROUTINE GYNECOLOGIC CARE
It is important for women with HIV to receive routine gynecologic care. Women with HIV have gynecologic problems similar to those of all women; however, they may be more vulnerable to certain conditions such as human papillomavirus (HPV) infection, which may be related to HIV disease or associated immunosuppression. In addition, pregnancy and family planning pose special challenges in this group.
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Cervical cancer screening
Effective screening and timely treatment of precancerous cervical lesions are key in preventing cervical cancer in women with or without HIV. Persistent infection with HPV is necessary for the development of precancerous lesions as well as invasive cervical cancer. Most new cases of HPV infection in the general population resolve spontaneously within 2 years. However, in HIV-infected women, HPV infection is more likely to persist and progress to precancerous lesions of the cervix. This association is strongest in women with more compromised immune function as reflected by low CD4 cell counts and high viral loads. 14 Women with HIV have higher rates of infection with high-risk HPV strains and of cervical intraepithelial neoplasia compared with their HIV-negative counterparts. 14 The incidence of cervical cancer is five to six times higher in HIV-infected women in the United States than in the general population. 15 According to guidelines from the Infectious Diseases Society of America, 16 the American College of Obstetricians and Gynecologists, 10 the CDC, 17 and the American Cancer Society, 18 all HIV-infected women should undergo cervical Papanicolaou (Pap) screening upon initiation into care, and this test should be repeated at 6 months and then annually if the results are normal. Patients with abnormalities on the Pap test should undergo colposcopy and, possibly, also biopsy. These abnormalities include atypical squamous cells of unknown significance and higher-grade lesions. 16 Nearly one-fourth of HIV-positive women do not receive annual Pap smears despite engagement in care. 19 This is unacceptable, because half of the cases of cervical cancer diagnosed in the United States are in women who never received appropriate screening, and an additional 10% are in women who have not been screened in the previous 5 years. 19 In HIV-infected women who have had a total hysterectomy, whether to continue Pap testing depends on their history before the surgery. Continued vaginal Pap smear screening is recommended after hysterectomy (including removal of the cervix) in HIV-infected women who have a history of cervical
The CDC recommends HIV screening for everyone ages 13-64 SPECIAL CONSIDERATIONS Because it is not yet possible to eradicate the HIV virus, the goals of antiretroviral therapy are to reduce HIV-associated morbidity and mortality, to restore and preserve immune function, to suppress viral load, and to prevent sexual and, in women, perinatal transmission of the virus. 21 Antiretroviral therapy is recommended for all HIV-infected patients regardless of the CD4 count, although the strength of recommendation is weaker with higher CD4 counts (TABLE 3) . 21 The recommendations for starting antiretroviral therapy and the goals of treatment are the same for men and women. TABLE 4 summarizes the recommendations for adolescents and adults who are new to treatment. 21 For women, additional factors that should be taken into account when considering a regimen include pregnancy potential and whether the drugs chosen for the regimen are considered safe in pregnancy.
Since the early years of the HIV epidemic, researchers have debated whether women attain the same benefits from antiretroviral therapy as men. US Food and Drug Administration investigators performed a meta-analysis of the efficacy outcomes in women in studies of antiretroviral drugs published between 2000 and 2008. They included randomized clinical trials reporting at least 48-week efficacy outcomes, with viral suppression defined as HIV RNA less than 50 copies/mL. The combined database included 40 trials of 16 drugs from 7 drug classes with a total of 20,328 HIVpositive participants. Overall, there were no clinically or statistically significant differences between the sexes in 48-week efficacy outcomes or in rates of trial discontinuation due to adverse events, loss to follow-up, or death. 22 Antiretroviral therapy may, however, cause different adverse effects in women than in men. For example:
Nevirapine, a nonnucleoside reverse transcriptase inhibitor, has been associated with the development of a rash and potentially lifethreatening hepatotoxicity, more commonly in women than in men and at lower CD4 counts in women. This resulted in recommendations 21 to avoid starting a nevirapine-containing regimen in women with CD4 counts greater than 250 cells/mm 3 and in men with CD4 counts greater than 400 cells/mm 3 . Ritonavir has been observed to cause a higher incidence of nausea and vomiting in women and a higher incidence of diarrhea in men. These are thought to be due to differences between men and women in weight and pharmacokinetics. 23 ■ PRECONCEPTION COUNSELING FOR HIV-POSITIVE WOMEN Preconception counseling is an essential component of both primary and preventive care and should be considered the standard of care for all women of reproductive age who have HIV. 24 Health care providers who fully understand the impact of HIV infection and associated comorbidities upon a woman's reproductive health, fertility desires, and family
In HIV-infected women, HPV infections are more likely to persist and progress to cervical cancer SHORT AND ANDERSON planning needs are better prepared to assist in their patients' reproductive health decisions. The first few weeks of pregnancy are the most critical period in fetal development. During this time, a woman should be healthy and avoid any activities or substances that could cause adverse maternal or fetal outcomes. However, most patients present for prenatal care after this critical time period-thus the need for preconception counseling. Both the Infectious Diseases Society of America and the HIV Medicine Association recommend that all HIV-infected women of childbearing age be asked about their pregnancy plans and desires at the start of care and routinely thereafter. 16 The goals of preconception care in women with HIV are to prevent unintended pregnancy, optimize maternal health before pregnancy, optimize pregnancy outcomes for mother and fetus, prevent perinatal HIV transmission, and prevent HIV transmission to an HIV-negative partner when trying to conceive.
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Goal 1: Prevent unintended pregnancy
Nearly half of all pregnancies in the United States are unintended. 25 Moreover, the Women's Interagency HIV Study 26 showed that women with HIV are underusing effective contraception. In the Medical Monitoring Project, 85% of the women who had been pregnant since being diagnosed with HIV said that at least one pregnancy was unplanned. 27 The consequences of unintended and unplanned pregnancies are serious and add significant burden to women, men, and families. Women who do not wish to become pregnant should be advised to use an effective method of contraception.
Contraception
Contraception use varies worldwide. Factors affecting its use include the methods available, patient choice, current health conditions, religious beliefs, perception of method effectiveness, and side effects. 24 The Women's Interagency HIV Study evaluated trends in contraception use from 1998 to 2010. Condoms were the most common form of contraception, and their use changed little over time. Fewer than 15% of women with HIV used no contraception. The use of long-acting reversible contraception, including injectable progestins, implants, and intrauterine devices, which minimize the need for user adherence, increased among HIVnegative women but not among HIV-positive women. 28 The World Health Organization states that all available methods are safe for women with HIV except for spermicides with or without a diaphragm, as there is evidence linking the use of spermicides to an increased risk of HIV transmission (TABLE 5) .
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TABLE 4
Preferred antiretroviral agents for patients new to treatment Atazanavir/ritonavir once daily + abacavir/lamivudine once daily in patients who are HLA B*5701-negative a a Must be done before starting an abacavir-containing regimen to reduce the risk of hypersensitivity reaction, and it should be listed as an allergy in the patient's medical record.
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Some antiretroviral drugs may reduce the effectiveness of some contraceptives (TABLE 6) ; however, recommendations are based on pharmacokinetic studies, not on outcome studies. Condoms should be recommended not only to protect against pregnancy, but also to protect against sexually transmitted infections.
Goal 2:
Optimize maternal health before pregnancy Maternal health should be optimized before conceiving to reduce the risk of pregnancyrelated morbidities and poor birth outcomes. This includes screening for other infections and ensuring that other comorbidities, such as hypertension, diabetes, substance abuse, and mental illness, are well managed with medications that are safe to use in pregnancy (TABLE 7) .
Goal 3: Prevent perinatal HIV transmission
Educating the patient about perinatal transmission is a fundamental component of preconception counseling. Topics that need to be addressed are transmission risk and methods to reduce the risk, including not breastfeeding after delivery.
Goal 4: Prevent HIV transmission to an uninfected partner when trying to conceive
HIV-discordant couples who desire pregnancy should receive appropriate counseling about methods to minimize risk of transmission to the uninfected partner while trying to conceive. There are a number of effective methods and techniques, which are beyond the scope of this review. Key components of all methods are to screen for and treat sexually transmitted infections in both partners and to use effective antiretroviral therapy and attain maximal viral suppression in the HIV-positive partner.
Antiretroviral therapy for the HIV-infected partner significantly reduced the risk of HIV transmission by 96% in the HIV Prevention Trials Network 052 trial. 30 Of note: this reduction was the result of both risk-reduction counseling and antiretroviral therapy. This was the first randomized clinical trial to demonstrate that antiretroviral therapy in those with some preserved immune function (CD4 counts 350-500 cells/mm 3 ) in conjunction with risk-reduction counseling can reduce HIV transmission to an uninfected partner.
Vaginal insemination without intercourse is another option for female-positive couples. The man ejaculates into a condom without spermicide, and the contents are introduced with a non-needle syringe or turkey baster. This can be done at home and confers no risk to the uninfected male partner. 31 Chances of pregnancy can be maximized by insemination during the most fertile days of the menstrual cycle.
Preexposure prophylaxis combined with timed intercourse. In a study in Switzerland, the infected male partner was given antiretroviral therapy to suppress his viral load to less BASED ON WORLD HEALTH ORGANIZATION RECOMMENDATIONS. 29 SHORT AND ANDERSON than 50 copies/mL for at least 6 months, and luteinizing hormone was measured every day in the urine of the noninfected female partner. When the urinary luteinizing hormone level reached a peak, the woman received a dose of tenofovir in the morning, the couple had unprotected intercourse, and the woman took a second dose the next morning. In 53 cases, none of the female partners seroconverted for HIV. 32 Health care providers need to document and update the relationship status, partner HIV status, and fertility desires of their HIV patients, both men and women, on a regular basis. Patient education should include awareness of referrals and options to help safely conceive when desired and achieve effective contraception when not. 33 ■ WHEN HIV-POSITIVE WOMEN BECOME PREGNANT
Screening for HIV during pregnancy
The CDC recommends prenatal screening for HIV in the first trimester or at entry into prenatal care. A repeat HIV test should be offered in the third trimester for women at risk of acquiring HIV, for women who have signs or symptoms of early HIV infection, in health care settings where prenatal testing yields at least 1 case of HIV infection per 1,000 women screened, and in areas of high HIV incidence. If women present to labor and delivery with unknown HIV status, rapid HIV testing should be done. 9 If a woman acquires HIV during pregnancy, the infection may not be detected and may be transmitted to the infant at birth. Interactions between antiretroviral agents and hormonal contraceptives 
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Combined hormonal contraceptives, progestin-only pills, and etonogestrel implants: use alternative or additional contraceptive method exposed babies were born. Of these, 9 (22%) of 41 infants born to mothers who acquired HIV during pregnancy became infected, compared with 1.8% of those born to mothers who acquired HIV before pregnancy. Maternal acquisition of HIV during pregnancy was documented in only 1.3% of perinatal HIV exposures, but it was associated with 9 (13.8%) of the 65 perinatal transmission cases. 34 Providers should be aware of the signs and symptoms of acute HIV infection and should have a low threshold for repeating HIV testing at any time during pregnancy. It has been estimated that 40% to 90% of patients with acute HIV infection experience fever, lymphadenopathy, pharyngitis, skin rash, myalgia, arthralgia, or other symptoms. 35 Providers often do not recognize acute HIV infection, however, because the symptoms are similar to those of other common illnesses. Also, some individuals with the condition have no symptoms.
Antiretroviral therapy during pregnancy
In a landmark study, AIDS Clinical Trial Group 076 demonstrated that zidovudine monotherapy given during pregnancy, labor, and delivery and to the newborn reduced the risk of HIV transmission to the infant by 67%, from 25% to 8%. 36 Other studies demonstrated that combination therapy further decreased the risk of HIV transmission to 1% to 2%. 37 The US Department of Health and Human Services recommends that all HIV-positive women who are pregnant receive effective combination antiretroviral therapy regardless of CD4 count to minimize the risk of motherto-child transmission. 37 The goals of HIV treatment during pregnancy are to maintain the woman's health, restore her immune system, suppress viral replication, and decrease the risk of perinatal transmission. The preferred antiretroviral therapy for pregnant women differs from that for nonpregnant women and is based on evolving experience and information about safety, efficacy, and tolerability in pregnancy (TABLE 8) . A woman who presents for prenatal care on a suppressive regimen should continue that regimen as long as she can tolerate it because there is a risk of losing virologic control when switching regimens, and this may increase the risk of perinatal transmission. 37 Physiologic changes that occur during pregnancy may alter drug disposition, which could potentially lead to decreased drug exposure. Some of the changes include an increase in total body water, decreased protein binding, induction of hepatic metabolic pathways, and increased clearance of drugs eliminated by the kidneys. 38 These changes may be associated with incomplete virologic suppression, virologic failure, or development of drug resistance, so altered doses of some antiretroviral drugs or careful monitoring of viral load should be considered, particularly in the second and third trimester.
Delivery
Women who have a viral load greater than 1,000 copies/mL near the end of pregnancy Women with HIV > 1,000 copies/mL near term should undergo cesarean delivery Zidovudine/lamivudine Available as fixed-drug combination. Nucleoside reverse transcriptase inhibitor combination with most experience for use in pregnancy but has disadvantages of requirement for twice-daily administration and increased potential for hematologic toxicity.
Protease inhibitor regimens
Atazanavir/ritonavir + a preferred two-NRTI backbone
Once-daily administration.
Lopinavir/ritonavir + a preferred two-NRTI backbone Twice-daily administration. Once-daily lopinavir/ritonavir is not recommended for pregnant women.
Nonnucleoside reverse transcriptase inhibitor regimen
Efavirenz + a preferred two-NRTI backbone a Concern because of birth defects seen in primate study; risk in humans is unclear. Postpartum contraception must be ensured. Preferred regimen in women requiring co-administration of drugs with significant interactions with protease inhibitors.
Alternative regimens
Darunavir/ritonavir + a preferred two-NRTI backbone
Less experience with use in pregnancy than atazanavir/ritonavir and lopinavir/ritonavir.
Saquinavir/ritonavir + a preferred two-NRTI backbone Baseline electrocardiogram is recommended before initiation of saquinavir/ritonavir because of potential PR and QT prolongation; contraindicated with pre-existing cardiac conduction system disease. Large pill burden.
Nonnucleoside reverse transcriptase inhibitor regimen
Nevirapine + a preferred two-NRTI backbone
Nevirapine should be used with caution when initiating antiretroviral therapy in women with CD4 cell counts > 250 cells/mm 3 . Use nevirapine and abacavir together with caution; both can cause hypersensitivity reactions within the first few weeks after initiation.
Integrase inhibitor regimen
Raltegravir + a preferred two-NRTI backbone Limited data on raltegravir in pregnancy, but may be considered when drug interactions with protease inhibitor regimens are a concern.
Insufficient data in pregnancy to recommend routine use in women new to antiretroviral therapy b Dolutegravir, elvitegravir/cobicistat/tenofovir/emtricitabine fixed-drug combination, fosamprenavir/ritonavir, maraviroc, rilpivirine Not recommended c Abacavir/lamivudine/zidovudine, stavudine, didanosine, indinavir/ritonavir, nelfinavir, ritonavir, etravirine, enfuvirtide, tipranavir a May be initiated after the first 8 weeks of pregnancy. b Drugs that are approved for use in adults but lack adequate pregnancy-specific pharmacokinetic or safety data. c Drugs whose use is not recommended because of toxicity, lower rate of viral suppression, or because not recommended in patients new to antiretroviral therapy. should undergo a cesarean delivery at 38 weeks and, before surgery, should receive intravenous zidovudine to reduce the risk of perinatal transmission. For women with viral loads below the threshold of 1,000 copies/mL, there is no proven added benefit to cesarean delivery, and in this situation it should be performed only for standard obstetric indications. Antiretroviral regimens should be continued during labor.
■ HIV IN OLDER ADULTS
By 2015, approximately 50% of people with HIV will be over age 50. 39 Unfortunately, older people and their providers often underestimate their risk of acquiring HIV. Many older people are newly single and may engage in sexual activity with new partners. Also, older people may be reluctant to use condoms as the need for contraception is past. 40, 41 Baseline HIV RNA levels tend to be higher and CD4 cell counts lower in patients diagnosed with HIV at older ages. These observations support previous ones that older HIV-infected patients may have advanced HIV disease at the time of diagnosis, perhaps in part due to delayed testing. 42 Other possible factors are limited income, comorbid illness, polypharmacy, and insufficient data on drug interactions in the elderly. 41, 42 A prompt diagnosis is important for older patients because HIV may accelerate aging, and aging may speed up HIV progression. Studies have shown that aging is associated with more rapid progression to AIDS, particularly among people who are older than 40 at seroconversion. 43 Other studies have reported that older patients have better virologic responses to antiretroviral therapy but have a blunted immune response, more AIDS-defining events, and a higher mortality rate than younger patients.
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